plays a major role in promoting post-PNX alveolar regeneration. Our results indicate that JNK (c-Jun N-terminal kinase) and p38 (p38 MAP Kinase) MAPK signaling is critical for mediating actin-cytoskeletonremodeling-induced nuclear YAP expression in alveolar stem cells. Moreover, we show that Cdc42-controlled actin remodeling is required for the activation of JNK, p38, and YAP in post-PNX lungs. Our study reveals insights that should enable new strategies in the development of therapeutic strategies for promoting alveolar regeneration following lung surgery. Keratinocyte proliferation and differentiation are tightly controlled processes to maintain normal skin regeneration. Yes-associated protein (YAP) is a highly conserved regulator of organ size. Using a viable transgenic mouse line that expresses the constitutively active YAP2-5SA-deltaC protein mutant in the basal epidermis, we previously found that YAP drives β-catenin transcriptional activity to promote basal keratinocyte proliferation. Here we investigated the mechanism underpinning the positive regulatory interaction between YAP and β-catenin.
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Unlike higher vertebrates, Zebrafish possess remarkable regenerative response in retina. Muller Glia (MG), being the only glial cell type in retina, takes up the job of dedifferentiation, proliferation and redifferentiation during retina regeneration. But the exact mechanism of molecular interplay still remains elusive.
Previously, it was reported that Wnt signalling plays key role in retina regeneration of zebrafish and many of the components of Wnt signalling pathway are expressed in proliferating MG. Wnt signalling induces expression of Ascl1a, an E-box binding transcriptional activator.
In our study, we have found that myca and mycb (two homologues of the pluripotency factor cMyc in zebrafish), are induced withing 30 min following retinal damage. Compared to myca, levels of mycb is higher as determined by qRT-PCR. mRNA in situ hybridization shows pan retinal expression pattern of mycb during the dedifferentiation phase, but after 4days post injury, expression is restricted to the injury responsive zone and present in cells adjacent to the proliferating MG. By inhibiting Myc-Max interaction by a pharmacological inhibitor (10058-F4) we also have found that they are necessary for MG proliferation as the number of proliferating MG is reduced after inhibiting their interaction. Furthermore, we demonstrate that Wnt signalling and Ascl1a are also necessary for Mycb expression. Our study provides new insights in to the molecular interplay during retina regeneration and provides potential targets for stimulating mammalian Muller Glia to regenerate following retinal damage. The final nephron number in an adult kidney is regulated by the availability of nephron progenitor cells and the branching of the collecting duct in the fetal period. Fetal environmental perturbations that lead to a reduction in cell number in these two key compartments results in low nephron endowment. In this study, we show that a transient loss of nephron progenitor cells triggers compensatory proliferation in the surviving cells, and macrophage infiltration to the nephrogenic zone. We find that recruited F4/ 80 + macrophages play a dual role in promoting the regenerative response to nephron progenitor cell loss. Macrophage colony stimulating factor 1 has a mitogenic effect on both the interstitial and nephron progenitor cell compartments. Macrophages also express glial cell line-derived neurotrophic factor, which promotes the growth and branching of the collecting duct, ensuring that nephrogenesis is maintained. Our findings suggest that the fetal kidney employs a macrophage-dependent compensatory regenerative mechanism to respond to acute injury caused by transient reduction in nephron progenitor cell supply. Multicellular organisms display striking ability to repair the damages they incur during the period of growth. Compared to animals, plants possess better regenerative capabilities owing to their remarkable cellular plasticity. Despite evolving independently, plants and animals share some of the fundamental processes to regenerate the wounded organs. Interestingly, some organisms show differential regenerative potential along the organ axis e.g., Zebra fish fins, Arabidopsis root. The entire plant root is not competent to regenerate upon resection and the regenerative potential resides only in a portion of meristematic cells at the root tip. The molecular basis of such positional specificity in organ regeneration remains largely unknown. Here, we unravel the novel role of a transcription factor belonging to PLETHORA (PLT) gene family in conferring the competence during organ regeneration. PLT is distributed at the root tip in the shape of a gradient and the high expression domain of PLT overlaps with the competence zone for regeneration. Rapid ramp up of PLT upon resection is noticed prior to any visible cellular response, signifying its role as an early determinant during organ regeneration. In the absence of such PLT upregulation, even the elevated levels of key plant hormone, auxin fails to trigger organ regeneration. Intriguingly, we could force the non-competent cells of the differentiation zone acquire the regenerative potential upon mere delivery of high levels of PLT. Transient loss of PLT in multiple plethora mutant background renders the highly competent cells of root meristem incapable of regeneration. Taken together, our studies elucidate the pivotal role of PLT in determining the competence during organ regeneration and its uniqueness in being able to force cells of differentiation zone acquire regeneration competence. We further probe mechanistic aspects of organ regeneration and show the possible involvement of an auto-regulatory loop of PLT in the expansion of competence zone. The different processes by which cells and tissues perceive and react to injury are not sufficiently understood. Elucidating them will allow for the development of efficient tissue regeneration treatments. We have been interested in pancreatic beta-cell regeneration and our work, which described cell transdifferentiation process in the setting of severe beta-cell ablation, was recently published. Here, we will show that the signaling pathway responsible for inducing islet cell transdifferentiation in that model is the activation of the Protease-Activated Receptor 2 (PAR2) GPCR. It was both necessary and sufficient to induce islet cell transdifferentiation. In addition to that role, we almost accidentally found a much broader role for PAR2 in fundamental other pathways of inflammation, necrosis, apoptosis and regeneration.
Specifically, we found that PAR2 played a central role in:
• Protecting beta-cells from apoptosis. Thus, PAR2 is the first molecule characterized to mediate selective beta-cell death and we showed that it is highly regulated in type I diabetes, where specific beta-cell destruction is a cardinal feature.
